Impact of preimplantational oral low-dose estradiol-17β exposure on the endometrium: The role of miRNA.
Porcine conceptuses synthesize estrogens between Day 11 and 12 as signal for maternal recognition of pregnancy. A preimplantational estrogen exposure to pregnant gilts has been associated with embryonic losses and changes in endometrial mRNA expression. MicroRNAs (miRNAs) play a key role in the mRNA regulation by modulating the expression. Effects of estrogens on endometrial miRNAs have not been investigated in this context so far. Thus, we studied the endometrial expression profile of miRNAs in the pig at gestational Day 10 after daily estradiol-17β (E2) application starting at fertilization using either 0, 0.05 (ADI-acceptable daily intake), 10 (NOEL-no-observed-effect level) and 1,000 (high dose) µg E2/kg body weight/day, respectively. In endometrial homogenates, E2 (p < 0.001) and total estrogen concentrations (p < 0.001) were significantly increased, namely 28- and 160-fold, respectively, in the high dose group as compared to the control. Additionally, total estrogens were sixfold elevated in the NOEL group. Interestingly, high-throughput sequencing of small non-coding RNA libraries did not indicate any differentially expressed miRNAs between the treatment groups and the control group. The expression of 12 potential E2 target miRNAs investigated by RT-qPCR were equally unaffected. Thus, preimplantational E2 exposure resulted in significantly higher endometrial estrogen concentrations, but did not perturb the expression profile of endometrial miRNAs.